PI3K/Akt-dependent regulation of the transcription factor myocyte enhancer factor-2 in insulin-like growth factor-1- and membrane depolarization-mediated survival of cerebellar granule neurons.
Survival signals such as insulin-like growth factor-1 (IGF-1) or membrane depolarization convey their neuronal protective effects through the activation of signaling networks and nuclear factors. In cerebellar granule neurons, IGF-1 mediates survival primarily through the PI3K/Akt pathway. The function of the transcription factor myocyte enhancer factor-2 (MEF2) is required for mediating membrane depolarization-dependent neuronal survival. However, whether PI3K/Akt regulates MEF2 and the role of MEF2 in IGF-1-mediated survival of neurons are unknown. In addition, the contribution of the PI3K/Akt pathway in membrane depolarization-induced neuronal survival remains undefined. We show here that the PI3K/Akt pathway promotes the survival of cerebellar granule neurons derived from Long-Evans rats following IGF-1 stimulation or membrane depolarization through regulation of MEF2 activity. IGF-1 stimulated the gene transactivation activity of MEF2 and its DNA binding potential. Moreover, regulation of MEF2 function by IGF-1 was dependent on the activity of the PI3K/Akt signaling pathway. Blocking MEF2 function reduced IGF-1-induced survival of cerebellar granule neurons. Membrane depolarization stimulated phosphorylation of Akt in cerebellar granule neurons. Blocking of the PI3K/Akt pathway with either a pharmacological inhibitor of PI3K, LY294002, or dominant negative mutants of PI3K and Akt inhibited the membrane depolarization-induced increase in MEF2 transactivation as well as its DNA binding activity and reduced neuronal survival. Together, these findings provide clear evidence to support an important role of the PI3K/Akt pathway in the regulation of nuclear survival factor MEF2 upon either IGF-1 stimulation or membrane depolarization, thus placing MEF2 as a novel downstream effector of the PI3K/Akt pathway in neurons.